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FOREWORD 


The valuation of property for tax purposes is a matter that 
is of interest to all property owners in Waco. The Hankamer 
School of Business is pleased to publish, as a public service, a 
recent tax study of properties in downtown Waco. Since the 
study is a professional report of a certified appraiser, editing of its 
contents was neither necessary nor appropriate, Grateful acknowl- 

Ss edgement is made to Downtown Waco Unlimited for mak:ng the 

\ report available for this issue of our bulletin, and to the Waco 

» News-Tribune for valuable technical assistance in reproducing the 

illustrations, 

‘“) In the second article Mr. J. H. Kultgen shares with our readers 

‘S the benefit of his long experience with Texas water problems. 
The essay grew out of an address by Mr. Kultgen to the Waco 
Philosophers’ Club. Dr. Billy Hinton has taken Mr. Kultgen’s 
notes and arranged them in a form suitable for appearing in print, 
keeping, insofar as possible, the original arrangement and content 
of Mr. Kultgen’s address. 
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TAX STUDY, DOWNTOWN WACO AREA 
INTRODUCTION TO THE PROBLEM 


It is easy to say that real estate taxes are too high and it is 
common practice to claim assessments are unfair, Yet no one will 
claim that taxes are unnecessary and should be abolished, Public 
services and public welfare must be paid for and taxes are levied 
and collected for this purpose. 

If taxes become too burdensome this tends to discourage private 
ownership of property ; owners expect to pay taxes but they expect 
to pay in the same proportion that their fellow citizen and proper- 
ty owner pays, This means they expect uniformity and equality 
in assessment practices, 

Courts have held that equality of assessments means a uniform 
and equal ratio between the assessed value and the nominal 
market value of the property, This means assessed values should 
be a uniform percentage of the normal selling prices. 

Tax assessors throughout the United States levy assessments 
hased on market value. Their definitions of market value differ to 
only minor degree. It is in the system and administration of their 
assessment program that the differences take place. 

Many assessing offices rely upon the cost approach to value. 
They use cost manuals which show the cost to build certain types 
of construction. This cost is stated in terms of so much per cubic 
foot or square foot. This enables the assessor or his deputies to 
measure the subject propery, compare it with the class of construc- 
tion in the manual and then compute a replacement cost of subject 
property. 

This cost approach does not work on vacant land due to the 
physical, economic, and legal differences between land and im- 
provements. 

To further complicate matters many assessors select a replace- 
ment cost or selling price in effect 10 to 15 years ago. The ad- 
vocates of this so-called “long term values” concept claim that 
present prices are inflated, and, therefore, worthless as a measure 
of value. 

Because selling prices have not maintained the same relative 
level throughout the 1950's there has been some modification by the 
users of this “long term value” approach, and so now the confusion 
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has been compounded by weighted averages, discounts, and deduets, 
The City of Waeo's formula for assessment is as follows: 


ASSESSED VALUE=PER CENT GOOD & (SQUARE 
FOOTAGE 1946 UNIT COST) 69% 


The average citizen does not have any idea what 1946 costs were, 
He knows that cost of living is a lot higher now and so he feels 
that he is being given an advantage of a low cost hase, The 
assessed value is usually much lower than what he paid for the 
property and he is lulled into a false sense of satisfaction, Because 
of so many computations he cannot make comparisons without 
making a project out of a trip to the equalization board, 

He also would not understand the “per cent good” which in 
Waco is 95% good on new construction. It would also be en- 
lightening to find out the reasoning for 69%. Presumably it is 
to adjust to current market conditions. 


PROBLEM 


This appraiser-real estate consultant was employed by the 
Downtown Waco, Unlimited to make a study of the tax assess- 
ments of downtown Waco to see if such assessments were uniform 
and equal and to see what relation the assessed value bore to the 
sales prices of property which had sold. 

If the assessments proved inconsistent, abnormally high or low, 
or equal and normal on the properties sold, then the same result 
could be concluded on those properties held as investments. 


THE ANALYSIS 


In order to determine the equality of tax assessments, a base 
must be established and then comparisons must be made using 
several properties to be related to this base. 

Such a base by which comparisons may be made is called an 
equalization ratio. This ratio is used to measure the level of assess- 
ments in relation to the market value. It is also called sales/as- 
sessment ratio, or assessment ratio, as computed by the formula: 


Assessed Value 
Sales/Assessment Ratio= 


Selling Price 
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The equalization ratio in the City of Waeo is considered by the 
Tax Assessor to be 52%, If we use this §2° as a base and eom- 
pare several properties whieh have sold recently (that is, the 
Sales/Assessment Ratio) with this §2% we can see the deviations, 
It is obvious that it would be most eoineidental to have the ratio 
come out exactly 52% and property assessments could vary 15% 
(between 45% ratio and 65% ratio) and still be in a range of 
equality since the purpose of assessing property is not in reality 
to estimate its value, but rather to set up a base for taxation pur- 
poses, A variance merely indicates a non-conformity with the 
hase. 


These variances can be measured mathematically by a statistical 
technique known as the coefficient of dispersion or Russell Index 
of inequality. This technique demonstrates how closely the indi- 
vidual items in a series of related values conform or cluster about 
the median or average of the series. The coefficient shows by a 
s-ngle value the degree of conformity with respect to the median or 
average. The smaller the coefficient the greater the degree of 
conformity. 


It is computed by dividing the median or average of the series 
into the average deviation of the series. It may be stated as a 
formula : 


Average Deviation 


Coefficient of dispersion 
Average or Median “I 

The following sales of downtown Waco property have taken 
place in the past three years. Their sales price and their assessed 
value will be shown along with the Sales/Assessment Ratio: 
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SaLEs/AssESSMENT Ratios—Down'towNn Waco 


It is realized that some of the assessed values may have been adjusted since the 
beginning of this study and also some of the assessed values include remodeling 
improvements which have been accomplished since the property was purchased. 
In many instances the improvements have been torn down or are in the process of 
being torn down. However, these instances will not affect the averages used in any 
great degree. (See abstract of sales in Addenda.) The assessed values are for the 
tax year 1960. The sales price is for the year shown. 


Ratios 
1. Sold June 24, 1957 706 Austin Avenue 25° X 155’ 
Assessed Value = $ 39,910. ad 53 
Sales Price = $ 75,000. i 3% 
2. Sold July 1, 1957 905-07 Austin Avenue 73 X 165’ 
Assessed Value = $ 52,270. i: gg 
Sales Price = $ 59,261. 
3. Sold July 6, 1957. = 1018 Washington Avenue 25’ 165’ 
Assessed Value = $ 12,590, fs 
Sales Price = $ 26,150. | 48% 
4. Sold August 21, 1957 5th & Franklin Avenue 50’ X 110° 
Assessed Value = $ 59,640. 
Sales Price = $113,500. 1 53% 
5. Sold October 18, 1957 506A Franklin Avenue 25’ X_ 60° 
Assessed Value = $ 8,660. = 
Sales Price = $ 21,500. - 40% 
6. Sold October 18, 1957 107 South Sth Street 14 X< 50’ 
Assessed Value = $ 6,880. a 
Sales Price = $ 10,000. a 69% 
7. Sold December 9, 1957 1029 Austin Avenue 289” X 165’ 
Assessed Value = $ 21,990. a 
Sales Price = $ 21,000. : 105% 
8. Sold October 31, 1958 923 Austin Avenue 50’ X 165’ 
Assessed Value = $ 31,320. sa 104 
Sales Price = $ 30,000. re % 
. Sold December 3, 1958 711 Austin Avenue 40’ X 165’ 


Assessed Value = $ 96,210. 
Sales Price = $125,500. se %e 


To 


% 


% 


10. 


14, 


= 


19. 


20. 
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Sold December 31, 1958 612 Franklin Avenue 22’°0" X 165’ 
Assessed Value = $ 11,670. 
Sales Price = $ 17,500. 
. Sold January 1, 1959 —_ 604-06 Austin Avenue 58’ X 165’ 
Assessed Value = $129,090. 
Sales Price = $170,000. 
. Sold January 7, 1959 410 Austin Avenue 23’4” X 165’ 
Assessed Value = $ 23,630. a 
Sales Price = $ 20,000. 
. Sold February 1, 1959 510 Franklin Avenue 25’ X 165’ 
Assessed Value = $ 15,580. m 
Sales Price = $ 27,500. 
Sold July 16, 1959 605-07 Franklin Avenue 96" X 85’ 
Assessed Value = $ 37,230. 
Sales Price = $ 22,000. 
. Sold January 29, 1960 613-15 Franklin Avenue 92'7" X 165’ 
Assessed Value = $ 62,780, a 
Sales Price = $ 39,000. 
Sold December 30, 1959 1004 Washington Ave. 60’ X 165’ 
Assessed Value = $ 14,680. a 
Sales Price = $ 35,500. 
. Sold January 2, 1960 114-20 North 4th Street 82'6” X 150’ 
Assessed Value = $ 40,010. ms 
Sales Price = $ 60,000. 
. Sold January 15, 190 117 North 5th Street 810" X 77” 
Assessed Value = $ 4,040. rh 
Sales Price = $ 7,500. a" 
Sold January 16, 1960 616-18 Franklin Avenue 45.5’ X 165’ 
Assessed Value = $ 30,740. > 
Sales Price = $ 20,000. 
Sold May 12, 1960 818-28 Franklin Avenue 160’ X 185’ 


Assessed Value $ 52,490. 
Sales Price = $ 49,500. 


67% 


75% 


118% 


57% 


169% 


161% 


41% 


67% 


54% 


153% 


106% 


9 

11 

12 

| 

l 

l 
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Ratios 
53 53 
88 88 
48 48 
53 53 
40 40 
69 09 
105 105 
104 104 
77 77 
67 67 
75 75 
118 118 
57 57 
169 169 
161 161 
41 41 
67 67 
54 54 
153 153 
106 . 106 
1705 
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InpEX OF INEQUALITY 


Deviations 


85 
85 
85 
85 

85 
— 85 
85 
85 
85 
85 
— 85 
85 
85 
85 
85 
85 
85 
85 
85 
85 


Average Deviation 


i 


The average ratio subtracted from 
each ratio gives the deviations. 


1705 - 20 = 85, which is average ratio. 643 + 20 = 32, which is average 


deviation. 


INDEX OF INEQUALITY = 


Average Ratio 


37 


IF WE USE 52% AS THE EQUALIZATION RATIO WE HAVE 
A 33% VARIANCE BETWEEN THE AVERAGE RATIO AND 
THE SO CALLED EQUALIZATION RATIO. 


+3 
37 
32 
45 
16 
+20 
+19 
—8 
= —18 
= —10 
= +33 
= 
= +84 
= +76 
= —44 
—18 
=" 
= +68 
+21 
643 
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CONCLUSIONS 


The City of Waco uses the replacement cost as its basis for 
assessment. Since it uses the year 1946 as a base year, it is fall- 
ing back on “long term values.” This would be a correct assess- 
ment procedure if the selling prices of the various classes of real 
estate maintained the same relative level throughout the years. 

Unfortunately for the long term value theory, each class of real 
estate has an individual cycle of value. There may be a declining 
urban real estate market while at the same time there may be rising 
prices for rural real estate or industrial sites. 

There may be also changes within the urban residential market 
during a period of 10 to 15 years. In 1946 old style two-story 
houses were selling at top prices in Waco, but today the market 
for this type of house is practically non-existent. During this same 
period the prices of new modern ranch style houses has continued 
upward, 

Neighborhood supermarkets and shopping centers have reduced 
the value of the downtown shopping area. There were few super- 
markets and no shopping centers during the year used as a base 
year by the City of Waco. 

It is obvious that it would be impossible for any assessments to 
remain equitable over a period of 10 to 15 years unless the in- 
dividual assessments are adjusted to coincide with the changes 
in the real estate market. Downtown property along the railroad 
tracks had a good market in the years immediately following the 
war. Such properties today are conspicious by their vacancies. In 
many instances they would not sell at their assessed values. 

Light manufacturers and jobbers have moved out where plenty 
of open space is available with access to the highways. Wholesale 
houses have given way to discount centers selling direct to the 
customers. These discount centers depend on advertising, acces- 
sibility, and plenty of parking space. 

A long term value concept is extremely unrealistic and is ex- 
tremely difficult to keep in line with the real estate market. The 
only way that it can be kept in line is through proper treatment of 
depreciation. For older structures the rep'acement cost must be 
depreciated to reduce it to its sound value and in many cases 
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further reduced by functional and/or economic depreciation to re- 
duce it to its market value. 


Physical depreciation can only be estimated by observing the 
physical condition of the building and estimating the cost of re- 
storing it to its original condition. Such observation requires 
physical inspection by trained personnel. 

The real estate market looks at depreciation differently. The 
real estate market says that depreciation is the difference betwen 
the reproduction cost and the selling price. The loss in value may 
be through physical deterioration, functional or economic obsoles- 
cence, or any combination thereof. 


It is the job of the appraiser to determine or estimate what the 
proper selling price will be. If his estimates of value consistently 
differ from selling prices his appraisals are incorrect. Similarly, 
if the assessor’s values are not a uniform percentage of the market 
they are incorrect. If new properties are assessed at a higher ratio 
than old property this is an inequity and should be corrected. If 
commercial properties are assessed at a higher ratio than residential 
properties this also is an inequity. 

The appraiser has studied the sales of downtown property tak- 
ing place during the last three years and has eliminated those 
which are not considered open market sales. He has established 
the sales/assessment ratio and calculated the coefficient of disper- 
sion which is also known as the Russell Index of Inequality. See 
explanation of this Index in Addenda. 

Dr. Russell in 1939 stated “an index as low as 20 should be 
considered a goal desirable of achievement and reasonably obtain- 
able... .” and “an index as high as 45 should be judged a cause 
of the gravest concern.” Since 1939 with better trained personnel, 
improved assessment techniques, and electronic machines the 
assessor should strive for an index of not more than 15. Certainly 
an index as high as 37 should indicate a need for reassessment. 

The appraiser is not bringing criticism of the assessor’s ability 
nor of the organization of the tax office. He is criticizing the 
system of using the long term value concept as a basis for assess- 
ment. In his opinion it is based too much on Cost Manuals and 
not enough on market data. 

The City Commission and not the Assessor approves or disap- 
proves the system by which the assessments for tax purposes are 
made. It is their responsibility to the citizens to adopt a system 
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which will be more equitable to all property owners. The only 
true equitable base is market value as reflected by prices paid by 
informed willing buyers to informed willing sellers. 

It is my recommendation that the City Commission should direct 
that immediate reassessment be made of all downtown property 
in order to equalize 1960 Taxes. Plans should be made to re- 
assess all of Waco in accordance with a market value survey in 
order that 1961 taxes will be equalized. 


Walstein Smith, Jr., M.A.I., S.R.A. 
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AN EXPLANATION OF THE RUSSELL FORMULA 


The late Dr. John H. Russell, former Director of Research, Vir- 
gin'a Department of Taxation, believing that the most essen'ia! 
quality of good real estate assessment was uniformity,* developed 
in 1939 an “index of assessment inequality” which will measure 
the degree of uniformity of local assessments and, in reality, tests 
the efficiency, effectiveness, and quality of the assessor’s program 
in this regard. 

This index is used primarily to measure the quality of assess- 
ments with'n the jurisdiction, but indices for each jurisdiction can 
also be utilized to compare the assessment quality of one juris- 
diction with another. ‘ 

Briefly, Dr. Russell’s formula for obtaining the index is as fol- 
lows: 


The average deviation or average error of assessment of each 
locality is measured from the assessment ratio of the locality 
and stated as a percentage of that ratio. 


In detail, first relate the price paid for every piece of property 
sold within a jurisdiction in the current year to the assessed value. 
From this, compute the average ratio. This assessment ratio is 
taken as a starting point for measuring deviation, or error, 1m 
assessments. The average ratio, in other words is presumed io 
represent exactly the mark or target at which the assessor aimed. 
Therefore, the deviation of an individual assessment from the g«n- 
eral average is taken as the measure of the assessor’s error in the 
assessment of that property. 

For example, if the average ratio is 60%, and a property assessed 
for $6,000 sold currently for $10,000, the deviation would be zero. 
If, however, it sold for $12,000 or for $8,570, the deviation would 
be 10 in either case. (The actual assessment ratio is 50% in the 
former and 70% in the latter—both 10 away from the average of 
60%.) 

Secondly, to compute the assessment inequality of a jurisdiction 
on the basis of its sales, it is necessary to compute the ratio of 
assessed to sales value of each piece of real estate sold during the 
year, and to measure its deviation from the average ratio. Then 
determine the average deviation. 

*Dr. Russell used the terms “uniformity” and “equality” interchangeably. 


The term “uniform” will be used here because it appears most frequently 
in his work. 
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Lastly, determine what percentage of the assessment ratio the 
average deviation is, and that figure is the “index.” 


Thus, to repeat, to find the index of assessment inequality, first 
determine the average assessment ratio; second, determine the 
average deviation; and finally, state the latter as a percentage of 
the assessment ratio. Simply, the index is the relation between 
the average assessment ratio and average deviation which can be 
expressed as follows: 


Average deviation 
Average assessment rat 0 
Example: 60% is the average ratio of assessed value to sales 
price. 12 is the average deviation, then the index is 20; or 


= index of assessment inequality. 


12 
—=2 
60 


The lower the index figure, the more uniform the assessments ; 
the higher the index, the less uniformity. Obviously, an index of 
zero, meaning no deviation, would mean a perfect assessment, one 
in which each parcel of real estate is appraised at the same percent- 
age of sales value as every other parcel. Such perfection of ap- 
praisal for an entire city or county is, of course, not humanly pos- 
sible, but only if it were could the perfect assessment score of zero 
be obtained. 


Dr. Russell established that ‘‘an index as low as 20 should be 
considered a goal des‘rable of achievement and reasonably attain- 
able,” and that anything below this is to be considered as an excel- 
lent degree of equalization or uniformity. Conversely, he stated, 
“an index as high as 45 should be judged cause for the gravest 
concern.” 


The Russell formula, although developed 15 years ago, is an 
excellent yardstick for testing uniformity in any locality, and 
should be used to judge the improvement made from year to year 
under any assessment program. 


It matters not what ratio of sales value the assessor’s goal is— 

100%, 60%, or 30%—Russell’s index will determine how good a 

job was done in making the assessments uniform. 
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Ratio of Assessed Deviation 

Assessment Year's Sales to Sale Value (Based on average ratio) 
$ 9,156 $11,800 78 5 
5,750 7,200 80 3 
13,000 13,000 100 17 
18,180 30,000 61 22 
18,000 20,000 90 7 
5,380 6,300 85 2 
9,140 11,400 80 3 
574 59 


Average assessment ratio is 82%; average deviation is 8.4, say 8; ‘so, 8/82 
is .097, or an index of 10. An index of 10 would indicate an exceptional- 
ly good job of equalization. 


14. 


16. 
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WATER PROBLEMS OF TEXAS 


Economic, political, and social growth in Texas for the next 
fifty years will depend on how adequately the water problem is 
solved. To be more precise, perhaps the matter should be phrased 
“not how, but when will Texas solve this problem?” 

To undertake an analysis dealing with the subject of water, as 
it applies to as broad and diversified an area as the state of Texas, 
is indeed ambitious. There are many facets to a subject as broad 
as this one, and these facets overlap in many ways, making it 
impossible to discuss one without relating it to the other. Regard- 
less of the difficulties involved, however, it is only proper that 
businessmen and economists concern themselves with the economic, 
political, technical and legal aspects of the water situation in 
Texas. The problem is most challenging since it is so close to the 
basis of our very existence, and the remedies are available if a 
determined effort is made to take advantage of them. 

The United States Bureau of Reclamation, probably the best 
informed agency in the country on over-all water problems, states : 


1. While Texas water needs are tremendous, unused Texas 
water resources are adequate—if properly developed— to 
meet predictable requirements for the next fifty years. 

Z. Satisfaction of Lexas waccr necds will require transport 
of water surplus to needs of some basins, and to other areas 
lacking sufficient water to meet local requirements. 

3. The cost of water projects required to satisfy anticipated 
‘Yexas needs will be large. It will be a small cost, however, 
when compared to the profits generated by putting Texas 
water to work. 


The presence of water has been a fundamental condition in the 
location and growth of habitable population centers since time 
began. Transportation needs in the early days were served by 
navigable streams. People gravitated to areas near the sea, near 
the rivers that flowed into the sea, or adjacent to the large inland 
bodies of water. Personal needs of the individual for water were 
relatively small in primitive days, but the needs existed and the 
proximity of potable water has always been necessarily con- 
sidered when men sought a place in which to live. 

Until comparatively recent years, water has heen accepted as a 
free good—something which would always be available in what- 
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ever quantity needed, and something about which there was little 
need for concern. Rainfall, the extent of the flow of the rivers, 
the level of underground water supplies, and the careful study of 
water problems generally were of concern only to a few curious 
people as a hobby. Water statistics were largely a matter of guess- 
work and very seldom found their way into business journals or 
into the consideration of the economics of nations, states or cities. 

Exact and reliable figures on stream flow, measured by actual 
gauging stations on 90% of the length of Texas rivers, are avail- 
able for only the last fifteen years. The 1952-57 drouth was the 
first major drouth in the history of Texas from which reliable 
records as to the depletion effect on underground storage and on 
stream flow during a drouth, are available. All previous data are 
more or less conjectural. When engineers discuss a 25, 50 or 100 
year cycle of floods, their judgment of what has happened in the 
past is based on stories that have become more or less legendary, 
such as the “Great Snow of 1873” and the “Great Flood of 1890.” 
These stories become magnified and distorted over a period of 
time and can hardly be used as a basis for scientific judgment. 

Thus, in the histories and in the accounts of life in various 
fields, we find little reference to water except as an incident to 
transportation, warfare or the needs of individuals in their search 
for a better way of life. Neglect of the study of water and water 
problems has been quite general up to the end of the last century. 
Water laws in this country still show their nineteenth century 
origin. 


Anyone who studies today’s water problems is at once impressed 
by the concept of water rights, as reflected in our confused water 
laws or, perhaps more correctly, by the absence of consistent 
water laws. Perhaps these laws are almost completely based on the 
naive impression that water would always be present in limitless 
quantities, and the laws reflect the feeling of the lawmakers that 
there was little need for regulation or restriction. Further, the 
lines of demarcation separating Federal, state and local juris- 


dictions and rights in water problems are vague and relatively 
undefined. 


An example of the complications that can arise can be cited by 
the case existing presently in Waco, Texas. Relationships of the 
Federal Government, the State Board of Water Engineers, the 
Brazos River Authority, and Downstream Appropriators and the 
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City of Waco create a controversy regarding water permits for 
Waco in the new Waco Dam that well illustrates these chaotic con- 
ditions. Hearings on these matters have revealed a vast area of con- 
fusion as to the rights and jurisdictions of the parties involved—an 
uncharted area where our laws are apparently not guides, but mere- 
ly signposts pointing in all directions and leading nowhere. This 
condition may be found with reference to every river in Texas. 
In all fairness to the Federal agencies, however, it should be noted 
that, as long as Texas neglects the water problem within her own 
borders, and as long as communities needing water, flood control 
or conservation go to the Federal government to get relief, the 
Federal government is certainly justified in asserting control over 
those facilities which are provided with Federal funds. Federal 
claims of jurisdiction, however, lead to conflicts such as these 
existing in many Texas communities at the present time. 


Official cognizance of the water problem probably began about 
25 years ago. It was about this time that accurate measurements 
on rivers began, and the study of the relationships comprising the 
various complex factors for adequate supply were being fused in 
order to gain some correlation. Engineers who began these early 
studies could find very little past information upon which to pro- 
ject the future. There were no reliable statistics as to the incidence 
and volume of rainfall, run-offs, stream flow, erosion, evaporation, 
depletion through man-made measures, and other factors affecting 
the complex problem. 


Heavy industrial developments focused further attention on 
the problem of where to find water. As our economy became more 
highly mechanized and the units became larger, industries such as 
chemical plants, paper mills, power plants and other great con- 
sumers of water presented a problem which called for an immedi- 
ate solution. Other problems soon appeared with the growth of 
industry: flood control, water quantity, pollution, fish and wild 
life protection, etc. Finally, the most important aspect of the 
water problem evolved as new communities were developed and 
demonstrated phenomenal growth. The problem of domestic drink- 
ing water became most critical in many places. John D. McCall, 
an eminent Dallas attorney who specializes in water questions, 
has stated, ““There are two kinds of communities, those who have 
water problems and are doing something about them, and those 
who have water problems and are not doing anything about them.” 
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Governmental agencies at various levels have made many studies 
of the water picture, collecting much useful data. The United 
States Engineers, the Bureau of Reclamation, the Soil Conserva- 
tion Service, the Department of Health, Education and Welfare, 
the Department of Commerce, the Fish and Wildlife Service, and 
other related Federal agencies have accumulated large amounts 
of information relative to water. State agencies, river authorities 
and independent water districts have also accumulated a vast 
amount of data. In each of these cases, however, the data col- 
lected have been for the specific purposes for which the agency 
was formed. While much of the information could have been in- 
tegrated into one complete picture, most of it has remained filed 
with the agencies involved. 

The Corps of Engineers, for example, is interested in flood 
control, navigation, and to some extent, conservation. The Soil 
Conservation Service is interested in reclaiming eroded lands and 
in building small retarding dams in limited agricultural areas 
which qualify as conservation districts. These dams are built 
merely to delay temporarily floods which might otherwise carry 
the surface soil away. The Bureau of Reclamation, which is con- 
cerned primarily with large irrigation projects, builds dams to sup- 
port these irrigation projects. Consequently their work, although 
very similar to that of the Engineers and the Soil Conservation 
Service, serves a different purpose. It can readily be seen that 
with three of these agencies there is a definite overlap of informa- 
tion that could easily be pooled and collected into a more complete 
picture than any one of them alone could have. 

Texas must prepare to feed a population more than double its 
present size in the next fifty years. During this period, the Bureau 
of Reclamation estimated that Texas will lose six million acres of 
irrigated ground )ecause ground water supplies are declining. This 
water must be replaced primarily by surface water impounded in 
reservoirs and by the transfer of surplus water from one basin to 
another. Texas is suited neither geographically nor climatically to 
gain an even distribution of water. Rainfall averages less than 10 
inches a year in the western portion of the state and more than 
55 inches a year in the Sabine River area. Water evaporates as 
much as 125 times faster in the arid western part of the state than 
in the damp eastern portion. Despite all efforts of man and nature, 
an average of 42 million acre feet of water flows into the Gulf of 
Mexico each year. 


TEXAS WATER PROBLEMS 35 


This water that moves to the Gulf is needed. For example, the 
Waco area includes an estimated 400 thousand acres of irrigable 
land on the Brazos River immediately below the city, if and when 
water is available to provide irrigation. Furthermore, scientific 
farming methods applied to acreage reduced by national farm 
policies have emphasized the advantages of irrigation. The demand 
for irrigation water cannot be ignored if Texas farmers are to 
compete in the markets of the future. 


Underground water can be freely withdrawn since an individual 
can drill as many water wells on his land to any depth and as 
close together as he desires without seeking any authoritative 
approval. At the same time, a dam cannot be built without the per- 
mission of the state. Reliable statistics on underground water 
withdrawal are available for only about ten percent of the state. 
Situations. such as this must be dealt with by proper planning, 
planning ‘Dsed on accurate information and on sound forecasts 
concerning industrial and population growth. 


The lack of correlation of the information regarding water 
problems, the chaotic condition of water laws, and the fact that 
Texas does not have a complete picture of the supply and need for 
water within its own boundaries, have exposed Congress and the 
Federal government to being besieged by delegations requesting 
assistance in numerous flood control and conservation projects. 
This creates a spectacle of many groups appearing before Congress 
requesting money for projects without having any reliable guide 
for the Congress to use in authorizing the types of expenditure. 

The Hoover Commission and other governmental bodies, organ- 
ized to Suggest improvement in the Federal legislative procedures, 
have recommended that complete studies be made by states, and 
where small states are involved, by areas, in order to gain a clear- 
cut picture of the water needs and water supplies. From work of 
this nature, systematic programs could be developed out of the 
present confused conditions. 


Texas is presently attempting to make such a study through the 
United States Study Commission. The purpose of this action will 
be to collect all available Texas water data and to prepare a re- 
port for the President and the Congress on the needs of Texas for 
future developments, as well as on the availability of water with 
which to supply these needs. The Commission was created by a 
Congressional bill introduced by Senator Lyndon B. Johnson. It 
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consists of nine state and seven Federal representatives, with 
George Brown of Brown & Root Company, Houston, as the 
chairman, The Governor appointed the state’s representatives who 
include a member from the State Board of Water Engineers, and 
members from the Sabine, Trinity, Neches, Colorado, Nueces, 
Guadalupe, San Jacinto and Brazos River Authorities, The Pres- 
ident appointed the Federal representatives from the Bureau of 
Engineers, the Department of Commerce, the Department of 
Agriculture, the Department of Health, Education and Welfare, 
the Soil Conservation Service and the Federal Power Commission, 


All members of the commission are independent in making their 
judgments and recommendations, The Federal representatives do 
not necessarily represent the bureau from which they come, but 
rather are independent individuals, each of whom has access to 
all information which his particular bureau has collected. From 
this information each is free to form judgments. It is estimated 
that the commission will need $3,000,000 over a three-year period 
to complete its work. The initial budget was established by the 
Congress at $170,000 for the first year and $800,000 for the second 
year of operation of the commission. Office space has been secured 
in Houston, and a former director of the Hoover Commission has 
been employed as the Executive Director. A staff of 44 qualified 
hydrologic engineers and other water experts has been recruited. 
A bibliography of all known data pertaining to Texas water and 
engineering reports has been collected which includes all types of 
engineering information from river authorities, water districts, 
and any other bodies that may wish to submit pertinent informa- 
tion, Practically all of the data that will be needed have already 
been collected, and the commission has been established in an effort 
to get these together under one assimilating jurisdiction, 


The Bureau of Business Research of the Un'versity of Texas has 
heen employed on a contract basis to ascertain the needs for Texas 
water on a population projection through the year 2010, This 
particular date has been suggested as the time element under 
which the commission will plan, 


The University’s bureau has made ecaleulations on population 
projections for 18 trade areas throughout the state, using the na- 
tional census as a beginning point, Present population analyses, 
which have usually heen ultra-conservative, place the population of 
the United States at 330 to 370 million people in the year 2010; 
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Texas is projected to a population of 22 million in this time; but 
in this case, too, past performance indicates that this figure is 
low, 

Population growth is measured today in the Southwest by 
economics rather than by biology. Since statisticians in many cases 
can make only crude prognostications when attempting to undertake 
the question of migration, industrial location in a given area can 
ruin population projections based on births and deaths in a single- 
static community, Growth factors are indeed a weighty problem 
when attempting any type of population projection for Texas, 

The University of Texas group divides Texas into 18 trade 
areas, eliminating the old method of using county lines, and es- 
tablishing large trade centers with population centering in these 
areas and on their periphery. The supply of water influences the 
projection of future population in any given trade area since ex- 
perience proves that industrial migration tends toward those 
areas where water is plentiful. 


Custmarily, most communities hire an engineer to project 50 
to 100 years population increases and to predict water needs 
based upon the most optimistic ideas of the future growth of the 
community. The engineers hired by most communities tend to be 
very optimistic in their reports and to project future growth of 
the particular community on the growth of the fastest growing 
cities in the state. If all of these engineers’ reports throughout the 
state were summed, the result would probably approximate 40 
million people in the year of 2010 rather than the 22 million pre- 
viously mentioned. Projections received from Texas’ communities 
would probably be so optimistic that any group undertaking to 
interpret them would be faced with an impossible task. 


Community population predictions in any case are indeed diffi- 
cult, There are numerous examples of localities favored with 
growth while others have lost population, which in neither case 
was the actual trend predicted, Industrial location, flight of people 
from cities to surburbs, and even to points rather distant from 
cities, and, as is quite common in Texas, movement from the very 
small towns and villages to the population centers or to the peri- 
meters of these points all disrupt projected tendencies, 


Population growth in an area profoundly affects the calculations 
of the amount of water used, As might be expected, industrial 
development in an area calls for greater water production, At the 
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same time, it has been noted consistently that when people move 
from a rural area to an urban area, the increase in use of water 
per capita is two or three-fold, A further faetor population 
estimations and the per capita use of water is the inereased use 
over a period of time, Mor example, the per capita use of water 
in Waco has risen steadily from 76 gallons in 1931 to 79 gallons in 
1935, 93 gallons in 1942, 112 gallons in 1947, 126 gallons in 1952, 
and 150 gallons in 1959, Engineers’ estimates indicate that this 
latter figure will continue to mount until it stabilizes somewhere 
near 200 gallons per capita per day, 


There are strong indications that the per capita use of water 
has a direct correlation with the standard of living that a com- 
munity achieves, Contributing factors in this latter case would 
probably be more bathtubs, more air-conditioners, more laundry, 
more service institutions, larger lawns, and more and larger homes. 
Still another complicating factor in estimating water needs of a 
shifting population is the priority in which consumptive uses are 
allocated, This priority generally follows the pattern of domestic, 
industrial, agricultural, mining, power, navigation and, finally, 
recreation, 


The future of all Texas lies in its water supply, Where this 
water comes from and who gets it poses probably the most in- 
teresting question in our future, The early concept which ae- 
cepted a man with a shotgun who could stand and protect a water 
hole is being reenacted by cities and by whole areas, The Texas 
Legislature has given little reason to believe that the present 
chaotic water laws might be changed to define clearly the regulation 
of all types of water users, It is very unlikely that rights and 
privileges which were assumed in an early day when there was no 
water problem can be consistent with the solution of today’s prob- 
lems, The United States Study Commission will have a most 
difficult task in finally determining a recommendation on the 
diversion of water from one basin to another as the factual data 
develop a surplus in one area and a shortage in another, One of 
the most bitter fights in the history of Texas is likely to occur 
when the Commission makes its recommendation relative to this 
type of transfer. 


The proper legislative solution to our diversified problems will 
have to extend beyond the state level. Several interesting questions 
are posed when we consider the role of the Federal government 
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in providing for our water supply in the future, Where do lederal 
duties and rights end, and where do the state's funetions begin? 
Must we continue to depend on the Federal government to build 
the necessary reservoirs, or will the state finally take a realistic 
approach and provide the means and the power needed to do this 
work under its own supervision and control’ 

An idea of the extent and breadth of some of the relatively 
limited problems ean be gained by an examination of one rather 
desperate water situation existing in Waco, The city has an un- 
limited supply of water in the Brazos River; however, it is wacc, 
which cannot be used, The quality of Brazos water must he 
brought under control at some future date if full eeonomie cde- 
velopment is to be achieved in the central part of Texas, 

The Brazos problem can he over-simplified saying is 
two-fold, consisting of man-made pollution and natural pollution ; 
however, for the purposes of this paper, this simplification should 
suffice, Man-made pollution consists of the effluent from municipal 
and other sewage, and the waste water of industries located along 
the river, The problem of man-made pollution lends itself to reg- 
ulation and to various measures whieh ean and will be taken 
eventually, Hence, it is reasonable to assume that this portion of 
the problem is of lesser importance, 


Natural pollution is another matter, As compared to man-made 
pollution, it is relatively well established that natural pollution as 
it pertains to the Brazos River is pollution due to salt and gyp, 
Salt is the common name for sodium and other ehlorides and gyp 
is the common name for ealeium sulfate, The magnitude of the 
natural pollution problem on the Brazos ean be found in the faet 
that 1,000 tons of salt per day passes Possum Kingdom Dam, 
This salt comes primarily from Salt Creek and from the area 
above Aspermont, caused principally by oil field pollution, While 
salt is only one part of this problem, it indicates very graphically 
that a problem exists, 


A solution to the movement of 1,000 tons of salt from the upper 
reaches of the Brazos to the Gulf of Mexico where it could he 
dumped into the sea creates a physical and logistical problem. 
Canals, pipe-lines, and other methods might be used; however, 
they are immediately seen to be too expensive and too impractical 
to be considered, The Salt Creek area alone creates enough salt 
to require several train loads to be moved each week if the water 
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somehow could be allowed to evaporate in a reservoir so as to 
collect the salt. The impractical nature of this measure is obvious. 

A peculiarity that is characteristic of salt and gyp is that both of 
these minerals tend to remain at the bottom of the river even when 
flood conditions exist. Though a flood would be expected to flush a 
river of its minerals, these two substances remain relatively un- 
disturbed. The result is that the water is of the very worst quality 
int periods when low-flow occurs and when the water is needed 
inost by the municipalities along the river. 


The Congtess has authorized the construction of four platits 
designed to extract salt from salt water, If this program proves to 
he financially feasible, an answer might be found whieh would 
relieve communities facing a problem similar to those on the upper 
reaches of the Wrazos River, In the meantime it will be necessary 
for these communities to wateh an ample supply of water flow 
within easy access, without gaining the benefits which eould be 
derived therefrom, 


Problems, no matter how large or small, ean normally he solved 
if a conscientious, mature, and cooperative effort can he directed, 
Texans in general agree that some type of over-all state-wide 
water plan is needed, Arguments about states’ rights and Federal 
government developments of Texas water projects must be recon- 
ciled, Further, area differences of opinion must be harmonized, 
Mr, George Brown, chairman of the Federal Study Commission, 
recently stated, “It is time for maturity and cooperative effort, 
We cannot afford an exclusively parochial approach or attempts 
to hoard water resources for the speculative benefits of any one 
area, 


The benefits to be derived from the United States Study Com- 
mission are certainly worth considering. If Federal and state in- 
terests can be coalesced, then perhaps with the political feud re- 
moved, the economic, engineering, and legal problems which are 
presently confusing the Texas water situation can be remedied. 

Texas must act immediately on its future water needs. Now 
that constructive action has been taken to initiate a long-range 
study, perhaps the next decade will provide the plans and de- 
velopment to establish Texas in her rightful place as a national 
leader. 


Surely, recognition and support of a constructive program should 
he given by businessmen and economists and informed citizens 
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generally. Legislative action can certainly speed planning to fur- 
ther develop Texas from an economic standpoint. Hence, all 
effort from a political standpoint should be exerted. The problem 
of water in Texas will grow, and Texas today needs water much 
more than it did when this country was settled. This is a problem 
in which every business man has a stake; cognizance of this 
matter is essential to future success. 
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